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Mission Overview



NASA - NISAR Science & Applications Objectives

Key Scientific Objectives

• Improve knowledge for forecasts of earthquakes, volcanic eruptions, and landslides

• Understand the response of ice sheets and glaciers to climate change and the interaction of 

sea ice and climate

• Understand the dynamics of carbon storage and uptake in wooded, agricultural, wetland, and 

permafrost systems

Key Applications Objectives

• Apply NISAR’s unique data sets to for urgent response and hazard mitigation

• Enhance agricultural monitoring capability in support of food security objective

• Understand societal impacts of dynamics of water, hydrocarbon, and sequestered CO2

reservoirs
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NISAR: Indian Space Research 

Organisation Science/Applications

Land Deformation: 2.1 Inter-seismic / Co-seismic deformations; 2.2 Landslides; 2.3 Land 

subsidence; 2.4 Volcanic deformations

Disaster Response: 5.1 Floods; 5.2 Forest fire damage assessment; 5.3 Coastal oil spill; 5.4

Earthquakes / Others

Ecosystem Structure: 1.1 Agriculture biomass & Crop monitoring; 1.2 Forest biomass; 1.3

Forest disturbance; 1.4 Mangroves / Wetlands; 1.5 Alpine vegetation; 1.6 Vegetation 
phenology; 1.7 Soil moisture; 1.8 Ecosystem stress assessment

Cryosphere: 3.1 Polar Ice Shelf / Ice sheet; 3.2 Sea Ice Dynamics; 3.3 Mountain snow/ glacier 

3.4 Glacier dynamics/ hazard (Himalayan Region); 3.5 Climate response to glaciers; 3.6 Sea–
Ice advisory on safer marine navigation in Antarctica region

Coasts & Ocean: 4.1 Coastal erosion / shoreline change; 4.2 Coastal subsidence and 

vulnerability to sea-level rise; 4.3 Coastal bathymetry; 4.4 Ocean surface wind; 4.5 Ocean wave 

spectra; 4.6 Ship detection; 4.7 Coastal watch services; 4.8 tropical cyclone

Geological Applications: 6.1 Structural & Lithological mapping; 6.2 Lineament mapping; 6.3

Paleo-Channel study; 6.4 Geomorphology; 6.5 Land degradation mapping; 6.6 Geo-

archaeology; 6.7 Mineral explorations



SAR Capability #1: PolSAR

6

Polarimetric SAR (PolSAR)
Determine surface properties

Uses:
• Flood extent (w/ & w/o 

vegetation)
• Land loss/gain
• Coastal bathymetry
• Soil Moisture & Biomass
• Vegetation type, status
• Pollution & pollution impact 

(water, coastal land)
• Water flow in some deltaic 

islands



SAR Capability #2: InSAR
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Interferometric SAR 
Use of phase change to determine displacement

Applications:
Geophysical monitoring / modeling
Subsidence (e.g., due to fluid withdrawal)
Inundation below vegetation
Change in flood extent
Damage (catastrophic change)

Interferometric Phase Change (360º = ½ radar wavelength) when land surface moves towards/away from the radar antenna

Time 2

Interferogram
Each color cycle represents 
½-wavelength change in 
line-of-sight distance to 
the ground



Science: Geohazards, Ecosystems, Cryosphere

2019 Ridgecrest Earthquake 

DamageDeformation Ross et al., Science (2019) 

Ice Sheet Velocity

Monthly
Sea-ice deformation

Sub-weekly

Biomass Crops

Disturbance

Los Angeles Basin Aquifer

Subsurface
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Detection of Forest Disturbance

Accuracy:  > 50% disturbance
at ha scale annually

Active agricultural 
crop area

Accuracy: 80% at 
1 ha resolution 
every 3 months

Wetland inundation extent

Accuracy: 80% at 1 ha resolution
every 12 days
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0 Mg/ha

100 Mg/ha

Accuracy: 20 
Mg/ha
annually

Biomass
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nisar.jpl.nasa.gov

Ecosystems Requirements



Deformation Requirements N
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Ice Shelf Elevation
σ ≈ 100 mm/yr 

@ 100 m

Permafrost
σ ≈ 4 mm/yr
(snow-free 

over 90 days)

Co-Seismic
σ ≈ 4-25 mm/yr @  
separations up to 

100m
(Small-Large 

deformation)

σ ≈ 2 mm/yr
(Annual 

Deformation 
Rate)



NISAR Science Handbook
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The Instruments



NISAR Characteristic: Enables:

L-band (24 cm wavelength) Low temporal decorrelation and 
foliage penetration

S-band (9 cm wavelength) Sensitivity to lighter vegetation

SweepSAR technique with
Imaging Swath > 240 km

Global data collection

Polarimetry
(Single/Dual/Quad)

Surface characterization and 
biomass estimation

12-day exact repeat Rapid Sampling/time series

3 – 10 meters mode-
dependent SAR resolution

Small-scale observations

Pointing control < 273
arcseconds

Deformation interferometry

Orbit control < 500 meters Deformation interferometry

L/S-band > 50/10% 
observation duty cycle 

Complete land/ice coverage

Left-Looking Polar coverage: Emphasize 
Antarctic

Pass 2Pass 1

Repeat Pass InSAR

L- and S-band Wavelength

L- longer           S- shorter
24 cm              10 cm

Oriented            Random
Structures          Volumes

Polarimetry
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NISAR instrument Characteristics



NISAR Imaging and Orbit Geometry

• Wide swath (240 km) in all modes for global coverage at 12-day repeat 

• 2-5 passes over a site depending upon latitude

• Data acquired ascending and descending

• Left-looking imaging geometry

7
4

7
 k

m

Earth 
surface

Observation Geometry

12 m diameter Reflector

33o

47o 6 AM / 6 PM Orbit
98.5o inclination
Arctic Polar Hole: 77.5 Lat
Antarctic Polar Hole: 87.5 Lat
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Instrument Physical Layout

Radar Antenna 
Reflector (RAR)

Radar Antenna 
Boom (RAB)

I3K 
Spacecraft 

Bus

Radar Instrument
Structure (RIS)

Solar Arrays

Radar Antenna
Structure (RAS)

Boom Attach
Point

L-SAR Feed RF
Aperture          
(L-FRAP)

L-SAR Digital
Electronics

S-SAR 
Electronics
(Inside RIS)

L-SAR Radar
Instrument 

Controller (RIC)
(Inside RIS)

L-SAR Transmit
Receive Modules 

(TRM)

S-SAR Feed RF
Aperture          
(S-FRAP)

15
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12-meter diameter Reflector



Measurement Technique
SweepSAR

• SweepSAR

• On Transmit, illuminate the entire swath of interest

• On Receive, steer the beam in fast time to follow the 
angle of the echo coming back to maximize the SNR 
of the signal and reject range ambiguities

• Allows echo to span more than 1 Inter-Pulse Period 
(IPP)

• Consequences

• 4 echoes can be simultaneously returning to the radar 
from 4 different angles in 4 different groups of 
antenna beams

• Each echo needs to be sampled, filtered, beam-
formed, further filtered, and compressed

• On-board processing is not reversible – Requires on-
board calibration before data is combined to achieve 
optimum performance

17
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NISAR Radar Modes
Bandwidth Options

• L-band modes used for land 
and land-ice imaging include 
5 MHz sideband 

• Useful for ionospheric 
correction

• Used for all L-band polarization 
modes

• Ensures interferometric 
compatibility independent of 
bandwidth and polarization

“5 MHz” 

“20+5 MHz”

“40+5 MHz”

“80 MHz”

1215–1300 MHz 

f
• Dual-pol mode options

• Lower band HH / HV – Upper band HH / HV (default mode for globe)

• Known to work well for ionosphere correction

• Lower band HH / HV – Upper band VV / VH (possible soil moisture mode)

• Doubles transmit power

• May not work well for ionosphere – needs study

• Lower band RH / RV – Upper band RH / RV (experimental mode)



The Observation Plan



CDR BaselineOrbit Cycle Coverage – 12-Day Repeat

• Nearly all land within view is imaged every 12 days

• Not shown are ISRO Antarctic Mosaic portions (cycles 11,12,13)

• SP observations (even cycle) 

• Urban areas, streaks of non-coverage from 2nd 3rd days of cycle culled

• 80 MHz SP half-swath mode for Ice Sheets illustrated here as full-swath

This document has been reviewed and approved for release to ISRO <LRR038425> 20



NISAR Systematic Observations

Persistent updated measurements of Earth
J. Doubleday
P. Sharma, JPL

No target 

conflicts: 

overlapping 

targets uses 

union of all 

modes specified 

Colors indicate 
different radar 
modes



Coverage differences at Poles
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Left	looking	hole

Right	looking	hole

Arctic Sea Ice coverage is  
much reduced for left-

looking mission 
Antarctic Sea Ice coverage 

about the same for left-
looking mission, but ice sheet 
coverage is much improved

•NISAR is a left-looking only mission (was Left + Right 
originally)

-Arctic coverage is now limited to <77.5°N
-Antarctic coverage  is now <87.5 °S, nominally imaging 

about the same area of sea ice
-Full coverage of imaged sea ice in both poles is 

retained in acquisition schedule (no culling of overlapping 
orbits)

•In order to meet NISAR sea ice motion requirement, 
Sentinel-1 is now included to meet requirement:

The NISAR project shall measure sea ice velocity at 100 m/day accuracy 

on a 5 km grid every 3-days over at least 70% of the Arctic and Antarctic 
sea ice extent.

•Positive aspects are that including Sentinel-1 increases 
coverage, improves product availability temporally and 
spatially, and will improve accuracy.
• Including RCM may lead to 1-day products, which 
becomes useful for modeling.



Science & Applications
SELECTED EXAMPLES



Measuring the Global Terrestrial Carbon Cycle

NISAR will measure changes in forests and agricultural globally and seasonally

24



Global Monitoring of 
Vegetation Disturbance and Recovery 

2003 Burn

Recovery after 1988 Burn

Pine Beetle Disease

NISAR will provide annual vegetation disturbance and deforestation maps globally at spatial scale of ~1 ha

Recovery Phase

Disturbance Event 

NISAR  will quantify fluxes in terrestrial 

sources and sinks of carbon resulting 

from disturbance

Radar backsatter

characteristics of post-

disturbance recovery.

S. Saatchi et al., 2007

Yellowstone

AIR-SAR L-Band

Cross-pol measurement is key to 

detecting structural differences in 

vegetation, driving requirement for 

multi-pol baseline and cross-pol 

threshold radar capability.  

25



2011 Dome Growth of Mount Cleveland 
from SAR

Looking through the clouds – Radar backscatter 

Radar observations of recent activity at 
Mount Cleveland

• Optical sensors yield little information 
due to cloud cover 

• Radar data can see through clouds, ash, 
and smoke

• Active radars can operate day and night

Franz Meyer 26



Riel et al., Geophys. J. Int., 2015

Fast Sampling (COSMO-SkyMed 1-day) fills in Radarsat 2 24-day pairs

Collapse of Bárdabunga Caldera (Iceland) & associated plate boundary rifting

Measuring Volcanic Activity and Risk Globally

27



UAVSAR – Slumgullion Landslide, Colorado

Fielding, Schultz 28
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Riel et al, 2018

800+ interferogram from a single LOS

Timing of peak seasonal uplift

Los Angeles Basin Aquifer
We are in the era of InSAR 

time series

Also see:

Bawden et al., 2001

Lanari et al, 2004

Natural/Anthropogenic Subsurface Pumping and Recharge

29



Capturing Ice Dynamics of Earth to Constrain Climate Models 

30



NISAR will image grounding line positions: the hinge 
line of ongoing and future instabilities 

Grounding lines (G) are imaged by InSAR with 
100 m horizontal precision (10 km with 
visible image; 1 km with laser altimetry). 

Critical to know GL position for ice stream 
stability and modeling. 

Rignot 2014 31



Challenge Benefit Through Regular SAR Monitoring of:

Global Food Security
- Soil moisture and crop growth at agricultural scale
- Desertification at regional scales

Freshwater Availability
- Aquifer use/extent regionally
- Water-body extent changes
- Glaciers serving as water sources

Human Health
- Moisture and vegetation as proxy for disease and infestation vectors

Disaster Prediction & Hazard Response

- Regional building damage and change assessment after earthquakes
- Earthen dams and levees prone to weakening
- Volcanoes, floods, fires, landslides

Climate Risks and Adaptation
- Ice sheet/sea-ice dynamics; response to climate change
- Coastal erosion and shoreline migration

Urban Management and Planning
- Urban growth through coherent change detection
- Building deformation and urban subsidence

Human-activity Based Climate Change
- Deforestation’s influence on carbon flux
- Oil and gas reservoirs 

Societal Challenges / Applied Science

32



Numerous NISAR Applications Products

DWH rig sitex

Volcanoes

Landslides

Sea Ice Extent/ Ice and Ship Tracking Oil Spills

Hurricane
Winds

Tornado Damage

Flooding

Soil Moisture

Volcanic 
Eruptions

Courtesy: S. Saatchi
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Courtesy: M. Lavalle Courtesy: G. Breckenridge/S. Nghiem

Courtesy: C. Jones Courtesy: G. Bawden

Courtesy: S.-H. Yun

Courtesy: G. Bawden

Courtesy: G. Bawden

Rainfall 
uplift

Dixon et al, Nature 2006

Levees

33
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Landslide Hazards to Infrastructure
Landslides and other geologic hazards kill dozens of people and cause 

several billion dollars of damage every year in the United States. 

Landslides can also cause significant environmental damage and societal 

disruption. NISAR will enable detection of slow-moving landslides, so 

damage can be avoided, and potentially provide forewarning of rapid 

landslides prior to their catastrophic failure.

Ground movement of landslides in the Berkeley Hills of California between 2008 and 2010 was 

imaged using the NASA UAVSAR instrument, NISAR’s airborne prototype.
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Application White Papers
http://nisar.jpl.nasa.gov/applications
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Soil Moisture Application White Paper
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Surface Water and Soil Moisture  
Soil wetness affects a large part of human life and civilization.  The impact of either excess or inadequate surface water 
can be devastating, and even seemingly small variations can have a large impact on crop yield and insect populations.  
Soil moisture, measurable from space with synthetic aperture radar, is an excellent indicator of surface water 
availability and is widely used in agriculture and forest resource and fire management. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Water: Vital for Life and 
Civilization 

NISAR will provide maps of surface soil moisture globally every 6 to 12 days at 
the spatial scale of individual farm fields.  This offers unprecedented detail and is 
vital for monitoring the habitats of plants, animals and humans. 

 

Surface soil moisture 

Water is critical to life on Earth.  The health and continued existence 
of all life on Earth depends on having access to water.  The amount 
and timing of surface water can vary in ways that significantly affect 
quality of life.   On the one hand, excess water can lead to flooding, 
landslides, crop failures and outbreak of vector-borne disease. On 
the other hand, water shortage causes drought, wildfires and stress 
on farming activity.  

Adapting to surface water conditions requires information, from 
regional scales down to the scale of an individual field.  Maps of soil 
moisture provide essential information, because they help link the 
major components of the Earth’s water cycle among precipitation, 
evaporation, storage, and runoff.  Field-scale maps are required to 
identify the fine spatial details needed for agriculture. 

 

The NISAR Mission – Reliable, Consistent Observations  

The NASA–ISRO Synthetic Aperture Radar (NISAR) mission, a collaboration 
between the National Aeronautics and Space Administration (NASA) and the 
Indian Space Research Organization (ISRO), will provide all-weather, day/night 
imaging of nearly the entire land and ice masses of the Earth repeated 4-6 
times per month. NISAR’s orbiting radars will image at resolutions of 5-10 
meters to identify and track subtle movement of the Earth’s land and its sea 
ice, and even provide information about what is happening below the surface. 
NISAR will also provide information on crop area and forest biomass over time 
and with enough detail to reveal changes on field scales. Products are expected 
to be available 1-2 days after observation, and within hours in response to 
disasters, providing actionable, timely data for many applications.  

Photos : USDA (left), USGS (right)  

 



Damage Proxy Map Application White Paper
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Rapid Damage Assessment 
After Natural Disasters 

Within hours to days of natural disasters like major earthquakes, hurricanes, tsunamis, and 
landslides, the NISAR satellite mission can provide maps of the damage that occurred.  
Observations will be uninterrupted by weather and rapidly provide information for rescue 

operations, economic loss estimates, and the health of critical infrastructure. 

Earthquake Damage: 3 Days vs 8 Months 

Powerful ground shaking from a magnitude 7 earthquake  
devastated Christchurch, the largest city in the South Island of 
New Zealand, on February 22, 2011. The earthquake claimed 
185 lives and caused extensive property damage. The left 
panel shows a damage proxy map derived from radar data 
acquired three days after the earthquake by the Japanese  
ALOS satellite. Four months after the earthquake, the New 
Zealand government released the first version of damage zone 

map (middle panel) based on ground observations by 
hundreds of geotechnical engineers. Eight months after the 
earthquake, an updated version of the government damage 
map was released (right panel).  This manually produced map 
was in even closer agreement to the automatically generated 
damage proxy map from satellite radar data acquired only 
three days after the earthquake.  
 

The NISAR Mission – Reliable, Consistent Observations  

The NASA–ISRO Synthetic Aperture Radar (NISAR) mission, a collaboration between the 
National Aeronautics and Space Administration (NASA) and the Indian Space Research 
Organization (ISRO), will provide all-weather, day/night imaging of nearly the entire land 
and ice masses of the Earth repeated 4-6 times per month. NISAR’s orbiting radars will 
image at resolutions of 5-10 meters to identify and track subtle movement of the Earth’s 
land and its sea ice, and even provide information about what is happening below the 
surface. Its repeated set of high resolution images can inform resource management and 
be used to detect small-scale changes before they are visible to the eye. Products are 
expected to be available 1-2 days after observation, and within hours in response to 
disasters, providing actionable, timely data for many applications. 



ARIA Damage Proxy Map
Nashville Tornado March 3, 2020 

Yun et al., SRL, 2015

Earthquake 

ARIA/JPL Sang-Ho Yun 38
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Applications & Urgent Response
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Utilization Plan

40

• Focused community workshops

• Training 

• Envoys to user community

• Early Adopters Program
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Community Workshops
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FY17

● Critical Infrastructure (DHS)

● Oceans: Sea Ice (NOAA)

FY18

● Forest and Disturbance
● Agriculture and Ecosystems
● Wetlands
● SAR Literacy

FY19 
● GeoHazards: Landslides
● GeoHazards: Volcanos

FY20/21 
● GeoHazards: Earthquakes 
● Subsidence and Resource Extraction 

(Planned Summer 2021)

FY21/22
● Weather-Related Hazards
● Disaster Response
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Urgent Response Plan

42

• Urgent Response Plan – Outline of tasks/info/decisions needed to effectively implement NISAR Urgent 
Response

• Science Team Activity: Provide input to Program through Working Groups

• Science Team Activity: Define and help develop an Urgent Response Tasking Request System
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Urgent Response: Automatic Requesting

43

• Science Team’s URWG#1 
reviewed disaster event types to 
identify those likely to use NISAR 
data for response

• Identified events for which 
requesting could be automated

• Recommended event thresholds & 
automation mechanisms
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ESTO Smart Tasking Project

44

Develop and demonstrate a prototype system that automatically requests 

urgent response tasking when it recognizes event criteria recommended 

by the NISAR Science Team for 

1) Earthquakes (global extent)

2) Major fires (U.S.)

And in response to manual requests made through a web interface for            

3) International Disasters Charter activations.

An automated detection and tasking capability would significantly reduce 

latency, increase  utility of NASA’s data for urgent response, support 

studies of dynamic processes, and support future mission architectures 

that include on-board acquisition/downlink automation.

• Demo Interfaces and APIs 11/19

• Demo automated earthquake response 02/20

• Demo manual request handling 04/20

• Demo automated fire response 07/20

• Develop ARIA & NISAR GDS interface 08/20

• System demo with ARIA 10/20

• Completion of initial prototype 10/31/2020

ARIA = Advanced Rapid Imaging & Analysis (H. Hua, D. Bekaert); 

NISAR Science Team (D. Bekaert, C. Jones)

• Mission-compatible cybersecurity: Work with NISAR Mission Systems 

personnel to determine content, format, and interface for requests and 

event criteria. Develop interfaces to NISAR Ground Data System.

• Demonstrate system capability by tasking ARIA, a rapid imaging and 

analysis system for natural hazards, to process Sentinel-1 SAR images in 

response to recognized Quake and Fire events.

Recognize when earthquakes and fires are occurring, and 

prioritize NISAR observations of them
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Smart Tasking Architecture

45

Server-less light Architecture
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Earthquake Event Handler

46

Automatic Ingestion of Events from Sources

● Event Handler (AWS Lambda) is 

invoked every 10 minutes

● Polls for USGS NEIC PDL 

notifications 

● Makes POST request to Requests 

API
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Earthquake Test, M2.0 Threshold

47

CloudWatch Metrics

Correlation between execution of the earthquake event handler and 

the API 
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Fire Event Handler

48

Event Handler makes POST request to Requests 

API

● Event type

● Event time (ISO [8601])

● Location (Geojson)

● Requestor ID (Registered user / source)

● Metadata blob from source

● Interface of Event Handlers to API Gateway 

Documentation

NICC 
CloudVault

Server
(Fire)

Fire Event Handler Logs

https://wiki.jpl.nasa.gov/display/smarttasking/Interface+of+Event+Handlers+to+API+Gateway


The Data



NASA DAACs

DAAC - Arko



NISAR Global Product Suite N
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• 35 Tbits of raw L-band data per day on average

• 6-8 Tbits of raw S-band data per day on average 

• L-SAR L0a, L0b, L1, and L2 science products

• S-SAR L0 science product of data downlinked through NASA Ka-band

• Free and open archive in Alaska Satellite Facility DAAC

RSDRAW

L0

SLC

IFG

UNW

COV GCOV

GSLC

GUNW

L1 L2
Polarimetric 

products

Geocoded SLC

Interferometric 

products

MLD



NISAR Ground Receiving Network

41 Tbits / day total L+S band science data downlink
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NISAR Support of 
U.S. Federal Agencies’ Satellite Needs Working Group

• As a result of the 2016 SNWG recommendations, the 
NISAR project was directed to augment the downlink 
system to accommodate higher bandwidth and more 
polarization diversity over North America

• Since augmentation start in 2018, the NISAR project 
at JPL and the NASA Near Earth Network teams have

• Increased the planned average downlink capacity 
from 26 Tb/day to 35 Tb/day

• Developed a mission plan to operate over North America 
(and Hawaii) with greater polarimetric diversity and wider 
bandwidth consistent with meeting the baseline NISAR 
science requirements

• Studied the impact of these changes on overall 
observatory utilization and resource constraints

53

NEN AS4 Antenna 
at ViaSat Facility

One of NEN 
Augmentations 

for SNWG



NISAR Science Data Analysis and Archive Approach

Radar 

Reformatted 

Raw Data

Time Varying 

Parameter 

Files

Level 0 Level 2
Level 3-4 

(Validation Only)Level 1

Woody biomass for 

regions < 100 t/ha 

Vegetation disturbance 

product

Instrument

Ecosystems

Solid Earth def.

Dynamics of ice

Hydrology

Products

Calibrated Single Look 

Complex Images in 

Radar Coordinates

(multiple modes)

Wetlands inundation area

Ancillary Data 

(Meteo, DEM, etc.)

SLC & Multi-looked 

& Geocoded 

polarimetric images

Crop area

Vegetation structure*

*experimental

Sea ice velocity

Ground deformation/rates

Ice sheet/glacier velocity

and velocity change

Change proxy

Multi-looked & 

Geocoded 

Interferograms and 

Images

Level 0, Level 1, Level 2, Level 3-4 

Validation, Browse Products, and Catalog 

delivered to DAAC

NISAR’s DAAC:

Alaska Satellite Facility

VP

VP

VP

VP

VP

VP

VP

VP

VP  = Validation Product

Level 3-4 

Proposed SNWG –

Development begins in FY2021

Global Soil Moisture -200 m 

product

Sahara Soil Moisture -400 m 

product

Level 3-4 

Proposed SNWG – FY2021

Managed outside of the NISAR 

Project 

North America deformation

product

Global surface water extent 

product

Global disturbance product 
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NISAR Data Processing and Access 

Moving to the Cloud
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• Cloud Processing and distribution allows scalability and localization with users
• On-demand processing allows users to satisfy their needs without high-capability 

computing and networks.
• Prototyped with ARIA/GRFN Cloud 
Processing System

Selection of Data

Custom On-demand settings

On-demand Products Generated In 

and Distributed from Cloud

nisar.jpl.nasa.gov



• NISAR mission is science-driven to address key questions in solid 
Earth, ecosystems, cryospheric, hydrological sciences

• To address the requirements, NISAR exhibits

• Consistent global imaging over the life of the mission

• Polarimetric, interferometric modes

• Ionospheric correction band

• Dual frequency L and S-band primarily over India

• Global L0-L2 product suite of interferometric and polarimetric 
products, free and open

• NISAR-simulated products available from the airborne UAVSAR L-band 
SAR

• In consideration: An integrated urgent response request system, 
with automated mission systems response mechanisms

Summary

http://nisar.jpl.nasa.gov

56
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… AND A MYSTERY



THANK YOU!!! QUESTIONS??  (AND MYSTERY SOLVED)



Backup Slides
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Interseismic Deformation with ALOS-2 Wide-swath
A Taste of NISAR

Ionospheric 
corrections 
with split-
spectrum 
method
on ALOS-2 
wide-swath 
InSAR

Ionospheric corrections on each scene of 
time series

Mean interseismic velocity of Southern California
between Feb. 2015 and July 2017

Ionospheric corrections enable measurement of large-scale 
ground deformation with L-band InSAR without using 
outside calibration

Liang, C., Z. Liu, E. J. Fielding, and R. Burgmann (2018), InSAR

Time Series Analysis of L-Band Wide-Swath SAR Data Acquired by 

ALOS-2, IEEE Transactions on Geoscience and Remote Sensing, 

56(8), 4492-4506, doi:10.1109/tgrs.2018.2821150.

Image generated from ALOS-2 data 

acquired well before the events, and 

again after the earthquakes 

Ridgecrest, Ca Earthquakes 
July 4 & 5, 2019
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L-SAR Integration Nearly Complete

V-Polarization L-Band Synthetic Aperture Radar

H-Polarization L-Band Synthetic Aperture Radar

Astro reflector and cradle 
installed onto the DTM radar 

instrument structure and 
stowed boom at JPL.  

May 2020
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